Abstract: Proximate composition of chapila fish (Gudusia chapra) was determined using two different treatments of smoke-drying. In salt treated smoke-dried chapila (S-C), moisture, crude protein, lipid and ash contents were found 5.31%, 46.47%, 29.05% and 19.92% respectively. The same parameters were 6.77%, 45.24%, 30.52% and 18.71% respectively in case of salt-garlic treated smokedried chapila (S+G-C) fish. During storage at room temperature (26-32 0 C), the percentage of moisture was increased significantly whereas crude protein, lipid and ash contents were decreased. The values of moisture (%) content were increased 9.91% (8 th months) in S-C and 10.74 % (16 th months) in S+G-C respectively. The values of protein (%) content were decreased 44.81% (8 th months) in S-C and 42.66% (16 th months) in S+G-C respectively. Values of fat and ash (%) content were decreased 28.55% and 18.01% (8 th months) respectively in S-C and 28.75% and 17.34% (16 th months) respectively in S+G-C. The overall study showed that the smoke cured fish treated with salt-garlic had longer shelf life and found better for preservation.
INTRODUCTION
Chapila (Gudusia chapra, Hamilton-Buchanan, 1822) is a popular fish and consumed widely in different regions of Bangladesh. Among various preservation methods, smoking is very important in which excess water is removed and reducing the bacterial load. However the advantages of smoking of fishes are manifolds. Earlier authors (Olokor et al. 2007 , Sengor et al. 2004 , Eyo 2001 , Horner 1997 , Olley et al. 1988 and Clucas and Ward 1996 have also noted that apart from giving the product a desirable taste and odor, smoking provides a longer shelf-life through its anti-bacterial and anti-oxidative effect, lowering of pH, imparting desirable colorations as well as accelerating the drying process and acting as antagonist to spoilage. Moreover, it reduces waste at times of bumper catches and permits storage for the lean season as well as increases protein availability to people throughout the year and makes fish easier to preserve, pack, transport and market.
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Salt (NaCl) and Garlic (Allium sativum) are most common compounds and spice to enhance flavor in food, used in this experiment. The present study investigated the effects of salt and fresh garlic extract on proximate composition of smoke-dried Chapila which can extend the shelf-life of the fish product. Fresh mature Chapila (Gudusia chapra) was collected from the fisherman of Meghna River early in the morning. Fish samples were transported to laboratory in sterile polythene bags and ice-box to avoid any microbial contamination.
MATERIAL AND METHODS

This
Preparation for Smoke curing of the Experimental fish:
The collected fishes were dressed, gutted and washed with clean water. The dressed fish samples were then weighed and prepared for smoke curing. The fish samples were divided into two groups. Group-A was treated with 30% salt solution while Group-B was treated with 30% salt and 30% garlic solution, where fishes were dip for 15 minutes followed by draining. The fishes were smoked in improved traditional type of smoking kiln (Sarkar, 2005) . The fish smoking kiln was operated by first loading tamarind wood chips and rice-husk into the heat chamber, preheating for some minutes and then loading the fish-samples onto removable wire mesh trays in its central chamber for the smoking process. The desired temperature (75-80 0 C) was maintained manually. Smoking was done approximately for 4 hours. During the smoking fish samples were turned upside down in the middle period, to make the sample smooth and steady in texture and appearance. The smoked fishes showed characteristic attractive golden brown color and acceptable texture with smoky flavor, which was followed by cooling for 20-30 minutes at ambient temperature to make fish muscle compressed and facilitate to prevent breaking of smoked products. The cooled smoked fish samples were then packed and sealed in vacuum condition with marking taken in two different polythene bags (transparent). Two groups of smoke-dried fish product were then kept for storage at room temperature for further analysis of biochemical compositions.
During the storage period the two groups of smoke-dried samples were checked on two month interval basis.
Biochemical analysis: Analytical methods were applied for the determination of biochemical composition of the processed fish products on experimental basis. The moisture, fat and ash contents of the fish were determined by AOAC method (AOAC 1990) while the crude protein of the fish was determined by Micro-Kjeldhal method (Pearson 1999) .
RESULTS AND DISCUSSION
The proximate composition, moisture, protein, fat, ash of fresh Chapila fish was 76.41, 10.53, 11.62 and 1.50%, respectively. Fresh sample presented a high moisture and low protein content, similar to previous reported by Eyo (1998) . In the corresponding, during smoke-drying, the percentage of moisture content decreased and protein, lipid and ash content increased significantly (p<0.05) due to water loss. This observation is in agreement with the findings of Bhuiyan et al. (1986) in Atlantic mackerel and Unlusayin et al. (2001) in European eel, pike perch and rainbow trout.
After storing at room temperature for 8 th month it was found that the salted smoke-dried chapila fish product has some problems of fungal attack. It may be due to the effect of season where the temperature and relative humidity may be high in room than outside. Similar result was also found in the work of Daramola (2007) . While the salt and garlic treated fish were found to be in their normal characteristics up to the 16 th months. Because of antifungal effect of garlic, there is no fungal attack shown on salt and garlic treated smoke-dried chapila.
During storage at room temperature, percent of moisture varied from 5.31% (o day) to 9.91% (8 th month) for salted smoke-dried chapila (Table 1 ) and 6.77 % (0 day) to 10.74 % (16 th month) for salt and garlic treated smoke-dried chapila (Table 2) . Faturoti (1985) showed that the gutted smoke dried fish samples of African cat fish (Clarias gariepinus) had moisture content as 6.27 to 10.92 % which is similar with present study. Protein (%) varied from 46.47% (0 day) to 44.81% (8 th month) for salted smoke-dried chapila and 45.24 % (0 day) to 42.66 % (16 th month) for salt and garlic treated smoke-dried chapila. In storage condition, the protein content decreased significantly with time due to water soluble protein diffused out to the surrounding for exosmosis (Hassan et al. 2013) . Fat (%) changed from 29.05 % (0 day) to 28.55 % (8 th month) for salted smoke-dried chapila and 30.52 % (0 day) to 28.75 % (16 th month) for salt and garlic treated smoke-dried chapila. Usually moisture and fat contents in fish flesh are inversely related and there sum is approximately 80% (FAO, 1999) . This inverse relationship was also well defined in this experiment. Ash contents (%) dropped from 19.92 % (0 day) to 18.01 % (8 th month) for salted smoke-dried chapila and 18.71 % (0 day) to 17.34 % (16 th month) for salt and garlic treated smoke-dried chapila. The ash content changes with the time of storage due to absorbance of moisture and loss of protein (Hassan et al. 2013) . Significant statistical differences were found between the initial product and end product after storage period. There were positive significant influences of drying on the proximate compositions of chapila fish making it nutritionally suitable for all. This study has shown that garlic has some antioxidative and antimicrobial properties which can retard the growth of micro-organisms and thus extend the shelf life of salt-garlic smoke-dried chapila fish product than salted smoke-dried chapila fish product. AOAC. 1990 
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